Clinical subtypes of obsessive-compulsive disorder based on the presence of checking and washing compulsions Subtipos clínicos do transtorno obsessivocompulsivo com base na presença de compulsões de checagem e lavagem A b s t r a c t Objective: We aimed at examining the utility of checking and washing compulsions as markers of valid subtypes of obsessive-compulsive disorder (OCD). Methods: One hundred and six patients with obsessive-compulsive disorder were evaluated with a socio-demographic and clinical questionnaire, the Structured Clinical Interview for DSM-IV, the Yale-Brown Obsessive-Compulsive Scale, the Clinical Global Impression, the Beck Depression Inventory, the Hamilton Rating Scale for Depression, and the Global Assessment of Functioning. These individuals were allocated in one of four subgroups [checkers (OCD-Ch; n = 20), washers (OCD-Wa; n = 13), checkers and washers (OCD-CW; n = 48), and non-checkers and non-washers (OCD non-CW = 25)] on the basis of the presence and the clinical relevance of checking and/or washing compulsive behaviors across their lifetime. Socio-demographic and clinical variables were compared and contrasted between the groups by means of ANOVA followed by post-hoc Least Significant Difference or Dunnett's tests for continuous variables and chi-square tests followed by partitioned chi-square tests for categorical variables. Results: OCD-Ch and OCD-Wa did not differ on most demographic and clinical features, the only exception being the number of different types of obsessions, which were significantly higher in the former group. The OCD-CW group was more likely to exhibit an insidious onset of obsessive-compulsive symptoms, to manifest itself as a mixed subtype of obsessive-compulsive disorder and to display obsessions with contamination themes. On the other hand, the OCD non-CW group was more likely to exhibit an acute onset, a shorter duration of illness, obsessions with religious themes, an episodic course, and less severe obsessive-compulsive symptoms. Conclusions: In our sample, the probing of the presence of checking and/or washing compulsions has provided significant empirical support to establish valid subtypes of obsessive-compulsive disorder.
Most of the previous investigators classified patients with OCD as checkers and/or washers on the basis of their manifest symptom phenotype, especially the patients' major compulsive behavior at the moment of the assessment. Nonetheless, OCD is characterized by symptoms which tend to shift in quality over time, i.e., checkers may become washers and vice-versa. 30 Therefore, Matsunaga et al, decided to allocate patients with OCD in a given subgroup according to their principal lifetime symptoms. Patients with any principal symptom other than checking and washing compulsions were excluded from their study. 22 As a result, they did not find significant differences in clinical and psychopathological characteristics between pure lifetime checkers and pure lifetime washers. Surprisingly, subjects in the mixed checker-washer group differed from other subjects in a number of aspects including the level of insight, more severe psychopathology and global dysfunction. These authors argued that the mixed group may constitute a valid subgroup of OCD.
While the lifetime and principal symptoms rating method adopted by Matsunaga et al, may have generated results deemed more valid than those obtained in previous studies, [20] [21] several checkers (or washers) with milder forms of washing (or checking) compulsions might have been mistakenly classified as pure checkers (or washers), thus lessening or obscuring more remarkable differences between these potential subtypes of OCD.
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In the present study, therefore, we investigated the utility of checking and washing compulsions as markers of valid subtypes of OCD by means of a different methodology. We decided to allocate patients with OCD in one of four subgroups (checkers, washers, checkers and washers, and non-checkers and non-washers) according to the presence of clinically significant lifetime checking and/or washing behaviors (which were not necessarily the principal symptoms presented by a given patient). We hypothesized that 1) OCD checkers and washers would differ from each other and 2) the combined group would differ from the other three groups on sociodemographic and clinical grounds.
Methods

Patients
Individuals with OCD were consecutively recruited for a naturalistic pharmacological trial by the Anxiety and Depression Research Program of the Institute of Psychiatry of the Universidade Federal do Rio de Janeiro (IPUB/UFRJ). Inclusion criteria comprised: 1) age between 17 and 65 years old; 2) having OCD as the most significant current psychiatric diagnosis; and 3) being capable of reading and filling out forms and questionnaires. Exclusion criteria were: 1) significant medical, neurological or endocrine disorders, 2) current alcohol or drug abuse, 3) psychosis, and 4) severe personality or 5) sexual disorders.
One hundred and eighteen consecutive patients with OCD were initially assessed. Twelve patients were not included in the study because they displayed comorbid disorders with greater clinical relevance and severity than their OCD: two male patients with antisocial personality disorder and alcohol and cocaine abuse; four male patients with paraphilias or paraphilia-related disorders; one male patient with alcohol, cocaine, and marijuana abuse; one female patient with borderline personality disorder; one male patient with paranoid personality disorder; one male patient with moderate mental retardation; one female patient with mild mental retardation Introduction Several studies suggest that obsessive-compulsive disorder (OCD) is in fact a set of related syndromes that, despite phenomenological similarities, can be differentiated according to their socio-demographic characteristics, 1-3 age at onset, [4] [5] [6] pattern of comorbidity, 7 family history, 8 response to drug treatment, 9-10 and neurobiological underpinnings. 11 The identification of homogeneous subgroups of patients with OCD is an important step in the quest for identifying specific pathophysiological mechanisms and for developing effective treatment strategies.
12
Checking and washing compulsions are the most common forms of ritualistic behavior in clinical samples of OCD from several different countries. 13 Although an individual with OCD may exhibit both behaviors, some authors have argued that, in the vast majority of cases, one type of ritual usually predominates, permitting the patient to be classified as a 'checker' or 'washer'.
14 Indeed, several studies suggest that checking and washing compulsions tend to load on different factors [15] [16] [17] or clusters.
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Despite all the recent interest in the clinical and biological heterogeneity of OCD, only a few studies have investigated the utility of washing and checking compulsions as markers of valid subtypes of this disorder.
14,19-23
Steketee et al have found, for instance, that OCD checkers and washers were similar on the basis of age, gender, symptom duration, marital status, religion, and socioeconomic levels.
14 However, regarding clinical aspects, OCD washers' fears were triggered by environmental stimuli more often than OCD checkers', whose fears tended to focus more on concern with preventing future harm. More fears and greater passive avoidance were exhibited by washers than by checkers. Checkers more frequently perceived their mothers as meticulous and demanding than did washers.
In contrast, Khanna et al have reported that OCD checkers were more often young, single, male, and Christian, and more likely to have an insidious onset of OCD. On the other hand, OCD washers were more likely to be female and housewives, less likely to be postgraduates or in skilled and professional vocations, and more likely to have the onset of OCD after marriage. 21 In this study, the mixed group (individuals with simultaneous checking and washing compulsions) resembled checkers, except for an excess of females.
In another investigation, Horesh et al have found that OCD washers were 32 times more likely than OCD checkers to display DSM-III-R personality disorders. These authors were unable, however, to identify any specific association between a given personality disorder and the predominance of washing compulsions.
20
In a positron emission tomography study, increased regional blood flow was reported in the striatum of OCD checkers, and in the anterior cingulate and orbitofrontal cortex of OCD washers. 24 These patients, however, were examined while performing a continuous performance task, rather than during the perception of checking or washing-relevant stimuli. In contrast, in a study with functional magnetic resonance imaging, Phillips et al found that only OCD washers perceived washing-related pictures as disgusting and activated brain areas involved in disgust perception (i.e., insula and visual regions).
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From the therapeutic standpoint, while the presence of washing compulsions was already linked to worse treatment response to serotonin reuptake inhibitors in patients with OCD, 25-26 checking compulsions were associated to an inferior response to exposure and ritual prevention therapy in most [27] [28] but not all 29 studies.
one clinically significant checking compulsion was present in a patient without concomitant clinically significant washing compulsions during his/her lifetime (n = 20), 2) OCD washers (OCD-Wa), if at least one clinically significant washing or cleaning compulsion was present in a patient without concomitant clinically significant checking compulsions during his/her lifetime (n = 13), 3) OCD checkers and washers (OCD-CW), if at least one washing and one checking compulsions of clinical significance were present in a given patient during his/her lifetime (n = 48); and 4) OCD non-checkers and nonwashers (OCD non-CW), if no clinically significant washing and checking compulsions were present in the same patient during his/her lifetime (n = 25).
Statistical analysis
The groups (OCD-Ch, OCD-Wa, OCD-WC, and OCD non-CW) were compared and contrasted using ANOVA followed by post-hoc Least Significant Difference (LSD) or Dunnett's tests (according to the homogeneity of variance) for continuous variables and the chi-square test followed by the partitioned chi-square test for categorical ones; Fisher's exact test was employed whenever indicated. The results of vis-à-vis comparisons between subgroups are described bellow. Although some of these results were deemed more predictable, most were not.
OCD-Ch and OCD-Wa did not differ on most demographic and clinical features, the only exception being the number of different clinically significant obsessions, which was significantly higher in the former group (ANOVA, post-hoc LSD p = .03).
OCD-Wa were 1) more likely than the other groups to display ordering and symmetry compulsions (chi = 5.70; df = 1; p = .02) and 2) less likely than the other groups to exhibit obsessions with religious themes (chi = 4.64; df = 1; p = .03) and 3) major depressive disorder as a comorbidity (chi = 5.63; df = 1; p = .01) OCD-CW were more likely than the other groups 1) to exhibit an insidious onset of obsessive-compulsive symptoms (chi = 4.93; df = 1; p = .02); 2) to manifest itself as a mixed subtype of OCD (chi = 17.09; df = 1; p < .0001); and bipolar disorder; and one female patient with schizophrenia.
Assessment
One hundred and six volunteers with OCD were selected and had their diagnosis confirmed by a research psychiatrist (LF) using the Structured Clinical Interview for DSM-IV, patient version (SCID-I/P). 37 and the Global Assessment of Functioning (GAF).
38
From the original pool of one hundred and six individuals, 80.4% were referred by clinicians, while the remaining 1 9 . 6 % w e r e r e c r u i t e d t h r o u g h a d v e r t i s e m e n t s i n newspapers and word of mouth. Clinician-referred subjects did not have more severe OCD than self-referrals, as measured by initial Y-BOCS (F = 1.21; df = 99; p = .26) and CGI scores (F = .63; df = 98; p = .38).
After filling the Y-BOCS symptoms checklist, patients were specifically inquired about the content and form of the reported symptoms in order to ensure whether they were describing true clinically relevant obsessive-compulsive phenomena or other unrelated symptoms such as worries, depressive thoughts, or non-pathological behaviors. Whenever possible, external corroboration for the clinical data was obtained: in our study population, information from significant others was available in 46.7% of the cases. At the data collection, the interviewers were unaware of the final hypothesis of the study.
In order to classify patients with OCD, we employed a method that took into account the lifetime presence of checking and/ or washing compulsions, according to the Y-BOCS, and the clinical relevance of such symptoms, according to the clinical judgment of an experienced psychiatrist dedicated to the diagnosis and treatment of OCD (LFF). A symptom was deemed clinically relevant if it was associated with marked distress, was time-consuming, or significantly interfered with the patient's normal routine, occupational (or academic functioning), or usual social activities or relationships. According to this approach, each patient was included in one of the following groups: 1) OCD checkers (OCD-Ch), if at least and 3) to display obsessions with contamination themes (chi = 14.95; df = 1; p < .0001). As expected, OCD-CW exhibited significantly higher number of different clinically significant compulsions than OCD-Ch (ANOVA, post-hoc LSD p = .001), OCD-Wa (ANOVA, post-hoc LSD p = .004), and OCD non-CW (ANOVA, post-hoc LSD p < .001).
OCD non-CW were significantly more likely than the other groups (1) to exhibit an acute onset of obsessive-compulsive symptoms (chi = 7.53; df = 1; p = .006), and (2) to exhibit obsessions with religious themes (chi = 5.47; df = 1; p = .02), but significantly less likely than the other groups (3) to manifest itself as a mixed subtype of OCD (chi=16.10; df = 1; p < .0001); and (4) to display obsessions with contamination themes (chi = 24.20; df = 1; p < .0001), as well as (5) ordering and symmetry compulsions (chi = 8.73; df = 1; p = .003). OCD non-CW also exhibited (6) a shorter duration of illness than OCD-CW (ANOVA, post-hoc LSD p=.006) and OCD-Wa (ANOVA, post-hoc LSD p = .03), (7) a less severe intensity of obsessive-compulsive symptoms than the OC-CW (ANOVA, Dunnett's test p < .0001), and, as expected (8) a lower number of different clinically significant compulsions than OCD-Ch (ANOVA, post-hoc LSD p < .001), OCD-Wa (ANOVA, post-hoc LSD p = .003), and OCD-CW (ANOVA, post-hoc LSD p < .001). A trend to display (9) higher rates of episodic OCD was also found among OCD non-CW (chi = 2.86; df = 1; p = .09). < < < < < < < < < < < < < due to the cross-sectional method of classification chosen by most previous research groups, some of the differences described by clinical, 14 cognitive, 19 neuroimaging, 23-24 and treatment response [25] [26] [27] [28] studies may be actually state-related findings associated with the presence of checking and/or washing compulsions.
Matsunaga et al 22 suggested that the OCD-CW may constitute a more valid subtype of OCD. In their study, this combined group had a poorer level of insight into OCD symptoms, more severe perfectionism and depressive symptoms, higher rates of lifetime impulsive behaviors, increased prevalence of schizotypal and borderline personality disorders, and lower scores on the Global Assessment of Functioning Scale. In contrast, we found that the OCD-CW group was more likely to exhibit an insidious onset of obsessive-compulsive symptoms, to manifest itself as a mixed subtype of OCD (i.e., with both obsessions and compulsions) and to display obsessions with contamination themes. Given these relatively few (and, to a certain extent, unremarkable) particularities of the OCD-CW in our study, we feel that the validity of this subgroup of patients should be further probed in future studies with larger samples of OCD patients.
On the other hand, more striking peculiarities were found among the group of OCD patients without both checking and washing compulsions (OCD non-CW). These patients were more likely to exhibit an acute onset, a shorter duration of illness, obsessions with religious themes, an episodic course (trend) and less severe obsessive-compulsive symptoms. This subtype of OCD was also less likely to manifest itself as a mixed subtype of OCD and to display contamination obsessions as well as ordering or symmetry compulsions. This potential subtype of OCD may overlap with a frequent compulsive-free factor (including religious and sexual obsessions) identified in seven out of twelve principal-components and confirmatory factor analytic studies reviewed by Mataix-cols et al.
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Some previous studies have already associated checking and washing behaviors with other putative subtypes of OCD.
42-46
Nevertheless, these positive findings remain disputable.
5-6,47-48
Discussion
We investigated the utility of washing and checking compulsions as markers of valid subtypes of OCD. To reach this goal, we evaluated the socio-demographic features, the clinical characteristics, and the patterns of psychiatric comorbidity of 106 patients with OCD seen at the Anxiety and Depression Research Program of the Institute of Psychiatry of the Universidade Federal do Rio de Janeiro.
Our first hypothesis, i.e., that OCD-Ch and OCD-Wa would be distinguishable from each other on socio-demographic grounds, was not supported. In fact, this negative finding dovetails with those of most previous vis-à-vis studies comparing these potential subtypes.
14,22 Only Khanna et al described a distinctive pattern of chronological age, marital status, gender, religion, and mode of onset among OCD checkers and washers. 21 However, as they employed the ICD-9 criteria, which do not allow the diagnosis of OCD in patients with 'endogenous depression', it is possible that their sample was artificially free from the effect of this comorbidity. This is a significant limitation, since it was already demonstrated that up to 67% of patients with OCD have a lifetime history of major depression 39 and the coexistence of both disorders is associated with more severe forms of OCD.
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In terms of clinical presentation, OCD-Ch and OCD-Wa were also almost undistinguishable. The only significant phenomenological difference between OCD-Ch and OCD-Wa was the number of different types of obsessions, which was significantly higher among the former subgroup. Similar findings were already described in other studies, suggesting that checking behavior is more pervasive and unspecific, and may develop in response to different types of obsessions. Indeed, in a recent review paper of twelve principal-components and confirmatory factor analytic studies involving over 2,000 patients with OCD, one of the four symptom dimensions most consistently extracted was the 'obsessions/checking' dimension.
41
The lack of many significant differences between these subgroups may have resulted from the lifetime symptom rating method adopted by us and others. 22 It is conceivable that,
<
For example, checking compulsions were reported to be more common among patients with early-onset 42 and tic-related 43 subtypes, while washing compulsions were found to predominate among late-onset 42 and tic-free [44] [45] [46] OCD patients. We were unable to find any association between these types of compulsions and features previously known to possibly subtype OCD, such as those based on gender, age at onset, and patterns of comorbidity.
Our study has several limitations. Firstly, although we have assessed more than one hundred cases of OCD, a few number of patients were classified as OCD-Ch (n = 20) and OCD-Wa (n = 13). Secondly, many potential phenomenological and neurobiological differences between the groups, such as levels of insight 22 or brain functioning parameters 23 were not investigated, making the conclusions of our report preliminary. Thirdly, it could be argued that relying on the patients' memory of suffering or impairment associated with a past behavior to infer clinical relevance of a given symptom may introduce a significant recall bias. We acknowledged this limitation and tried to keep it off by confirming the patients' report with significant others whenever possible (unfortunately, that type of collateral information was available in less than half of the sample).
Finally, the use of multiple statistical comparisons represents another potential drawback of our study. It may be argued that a procedure such as Bonferroni correction should be employed in order to minimize type I statistical errors, even at the cost of eliminating the statistical significance of some of our findings. However, given the incipient state of the currently available knowledge on the checking vs. washing issue, we felt it would be counter-productive to discard preliminarily some correlations that might be further investigated in future studies.
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C o n c l u s i o n We were unable to find any significant difference between checkers and washers in a sample of patients with OCD, thus supporting the results of a recent study employing a similar investigation method. 22 Nevertheless, our findings were consistent with the existence of a subtype of OCD characterized by the absence of both types of compulsions. Taken together, our results point to the utility of checking or washing compulsions as markers of valid subtypes of OCD.
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